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0 MASTER DISK FOR INFORMATION RECORDING MEDIUM, STAMPER AND METHOD FOR MNUFACTURING 
-ORMATION RECORDING MEDIUM 

OAbstract: 

!OBLEM TO BE SOLVED: To provide a method for manufacture which is 
pable of achieving mass production of information recording media small 
shadowing and extremely low in noise at a low cost and high efficiency 
eliminating the low adhesion property of a substrate and an information 
'er and low processing efficiency which are the problems with irradiation 
the substrate with UV rays. 

)LUTION: This method for manufacturing the master disk for the 
ormation recording media consists in changing the shapes of prescribed 
Iged patterns by irradiating the master disk for the information recording 
>dia having photoresist layers provided with the prescribed rugged 
tterns on the substrate with energy rays. 
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*** shows the word which can not be translated. 
1 the drawings, any words are not translated. 



AIMS 



aim(s)] . 
aim 1] The manufacture approach of the original recording for information record media characterized by irradiating 
energy line and changing the configuration of this concavo-convex pattern to the original recording for information 
ord media which has the photoresist layer which comes to prepare a concavo-convex predetermined pattern on a 



:e. 



aim 2] The above-mentioned photoresist layer is the manufacture approach of the original recording for information 
ord media according to claim 1 which has slot Mabe located between a slot and the slot which adjoins mutually, 
aim 3] The manufacture approach of the original recording for information record media according to claim 1 or 2 
ich it comes to prepare in contact with the substrate layer which the above-mentioned photoresist layer turns into 

m resin. . 

aim 4] The manufacture approach of the original recording for information record media according to claim 1 to 3 

t the above-mentioned energy line includes ultraviolet rays with a wavelength of 300nm or less. 

aim 5] The manufacture approach of the original recording for information record media according to claim 1 to 4 

t the above-mentioned photoresist layer front face is etched by the exposure of the above-mentioned energy line. 

aim 6] The manufacture approach of the stamper characterized by including the process which exfoliates after 

ming a metal layer on the original recording for information record media manufactured by the approach according to 

im 1 to 5, and is made into a stamper. 

laim 7] The manufacture approach of the information record medium characterized by to include the process which 
? oliates after forming a metal layer on the original recording for information record media manufactured by the 
jroach according to claim 1 to 5, and produces a stamper, the process which produces the substrate which imprinted 
: shape of surface type of this stamper, and the process which forms the information layer which contains a record 
er at least on this substrate. . . 

laim 8] The manufacture approach of the information record medium according to claim 7 which is a medium used in 
ler to come to prepare the information layer which contains a record layer at least on the substrate with which the 
jve-mentioned information record medium has slot Mabe located between a slot and the slot which adjoins mutually 
1 to record information on a record layer by using this slot as a recording track at least. 

ranslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 
101] 

eld of the Invention] This invention relates to the manufacture approach of of the original recording, stamper, and 
ormation record medium which are used for producing information record media, such as an optical recording 
dium. 
>02] 

ascription of the Prior Art] The optical recording medium represented by optical disks, such as a magneto-optic disk, 
hase change disk, an inorganic pierce-die disk, and a coloring matter disk, is a mass information record medium 
ich a user can record, and has spread widely as a medium used for the external storage of a computer. Moreover, in 
ter to record the information on music, a photograph, an image, an animation, etc., it is spreading quickly also as a 
dium used for record regenerative apparatus, such as a music player, a digital camera, video, and a set top box. As a 
gneto-optic disk, 640MB product of a 3.5inch mold, 230MB product, 128MB product, GIGAMO, 650MB - 4.8GB 
product of a 5.25inch mold, a mini disc, etc. are known, CD-RW, DVD-RAM, etc. are produced commercially as a 
ase change disk, and DVD+RW, DVD-RW, etc. are developed. Moreover, products, such as CD-R and DVD-R, are 
3wn as a coloring matter disk. 

)03] By establishing a recording track in these optical recording media generally, and record reversion systems 1 , such 
an optical head's of a record regenerative apparatus, moving along a truck (tracking), and irradiating record playback 
ht, the various above-mentioned information (data) is recorded on a recording track, and it reproduces, or eliminates, 
icking is performed for usually depending for the concave convex groove or the concavo-convex pit prepared on the 
deal recording medium. The concave convex groove of the shape of spiral or a concentric circle is prepared in the 
tical disk in which many records are possible, and the recording track is formed along this slot. There are a slot record 
>e which records on this by using a slot (crevice of a substrate) as a recording track, a land record type which records 
using as a recording track slot Mabe (heights of a substrate) located between adjoining slots, and a land & groove . 
;ord (L&G record) type which records by using both as a recording track. Generally, such a concave convex groove is 
spared in a substrate, and thin films, such as a record layer, a protective layer, and a reflecting layer, are formed on the 
jstrate. Vacuum processes, such as sputtering and vacuum deposition, and the applying method by the spin coat are 
jd for formation of each class. 

)04] In addition, below, the thing containing all thin films, such as a layer (a record layer is called hereafter) which 
ually stores information and a protective layer prepared before and after that, and a reflecting layer, is named an 
ormation layer generically. When using the information layer of an inorganic material system, such as a magneto- 
tic disk and a phase change disk, the sputtering method or vacuum evaporation technique (electron beam evaporation, 
at vacuum evaporationo, etc.) are usually used. Since precise and good membraneous quality is obtained, the 
attering method is used in many cases. Now, in addition to the optical disk of the land record type which was the 
linstream conventionally, a slot record type also came to be used in recent years. Furthermore, a land & groove record 
>e also began to be put in practical use. Land & groove record can make a record track pitch into high density 
tremely, and is useful to high density record. However, the trouble that an information layer could not adhere to 
mogeneity easily was in the interior of a slot at the medium which records information by using a slot as a recording 
ck. 

)05] Hereafter, it explains using drawing, (a) of drawing 2 is drawing showing the relation between the shape of a 
irk of the substrate of the conventional optical recording medium, and the oblique-incidence particle under membrane 
■mation, and (b) is drawing showing the film adhesion condition after membrane formation. Conventionally, the V 
aracter mold and the rectangle mold are known as a configuration of a slot, and when using a slot as a recording track, 
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>rder to acquire a high regenerative si^^a rectangle mold is used from the field q^fracking property etc. in many 
es. Here, a trapezoid mold is also contldfd in a rectangle mold. As shown in drav^R (a), the rectangle slot where 
optical disk conventional slot record type consists of a groove face side 6 which combines a slot 2, slot Mabe 3, and 
m with the optical disk substrate 1 is formed. If the information layer 5 is formed with the sputtering method or a 
:uum deposition method to a substrate 1 , a membrane formation particle will come flying toward a substrate from 
ious include angles. The vertical-incidence particle (not shown) which came flying perpendicularly from right above 
lbstrate ] adheres to homogeneity in a slot 2, slot Mabe 3, and the groove face side 6. 

06] However, the particle (oblique-incidence particle) 4 which came flying from across toward the substrate cannot 
ive at a part of pars basilaris ossis occipitalis of a slot, and a part of groove face side (shadowing field) 7 by 
'dowing by which attainment of an oblique-incidence membrane formation particle is barred under the effect of a 
ove face side. For this reason, as shown in drawing 2 (b), the thickness of the information layer 5 will become 
larkably thin compared with slot 2 fang-furrow Mabe 3. Therefore, when shadowing is not much large, the thickness 
i slot becomes inadequate and there is a problem that good record cannot be performed. 

•07] Moreover, since the membrane formation particle by which the attainment to the groove bottom section was 
jrrupted by shadowing adheres to the groove face side upper part as it is, the thickness of the part becomes thick, and 
flute width becomes narrow as membrane formation progresses. Moreover, since there is little film adhesion in the 
•ove bottom section compared with slot Mabe, a channel depth will become deeper and record sensibility will differ 
m a property in land & groove record. In addition, since the effect of shadowing has a strong direction near [ core / 
t ] a wall surface, a thin part with the configuration of the slot after membrane formation near a wall surface becomes 
;p. That is, a thin' crevice is formed. Since it is hard coming to reproduce a signal from this thin crevice, the signal 
m a slot will deteriorate more greatly compared with slot Mabe. 

>08] Furthermore, according to examination of this invention person, things found the cause of a noise rise of a 
enerative signal for shadowing. Usually, although a certain amount of dry area (detailed irregularity) exists in a 
istrate front face, the dry area of a wall surface is remarkably emphasized as membrane formation progresses, in 
ler that change of the dry area of a groove face side, i.e., the include angle of a slant face, may fluctuate the condition 
shadowing and may change a membrane formation rate. Consequently, since the flute width and the channel depth 
inged locally and this brought about fluctuation of a regenerative signal, it turned out that the big noise as a result is 
lerated. 

109] Now, although there are a substrate side incidence method which is made to carry out incidence of the record 
yback light through a substrate, and performs record playback, and a film surface incidence method to which 
idence of the record playback light is carried out, without letting a substrate pass (from a record layer side) in the 
y back system of an optical recording medium, in the optical recording medium of a film surface incidence method, 
: property aggravation by shadowing poses a bigger problem. Generally, the lamination of the optical recording 
dium of a substrate side incidence method is a substrate / the 1 st dielectric layer / record layer / the 2nd dielectric 
er (/reflecting layer), and the lamination of the optical recording medium of a film surface incidence method serves 
a substrate (/reflecting layer) / the 1st dielectric layer / record layer / the 2nd dielectric layer. By any method, it is 
lected in a record layer front face, and this light is detected by the detector and playback light serves as a regenerative 
nal. That is, in a substrate side incidence method, playback light is reflected by the interface of the 1st dielectric 
er / record layer, and playback light is reflected by the film surface incidence method at the interface of a record 
er / the 2nd dielectric layer. Since magnification of the groove face side dry area by shadowing and deformation 
x>me so large that membrane formation progresses here, the deformation becomes remarkable like the front face of 
• fii m which is separated from a substrate. By the film surface incidence method, since playback light is reflected 
>re on the large record layer front face of deformation, a noise tends to become large. 

)10] Moreover, as mentioned above, since the film front face where the deformation of the shape of a quirk that the 
ipe of a quirk on the front face of the film becomes deep more narrowly itself separated from the substrate with 
mbrane formation becomes large, a problem mist beam film surface incidence method called the property difference 
a land & groove record type slot and slot Mabe is larger. In order to make shadowing small, there are an approach 
ng throw) of separating the distance of a target (or source of vacuum evaporationo) from a substrate, and the 
proach of inserting the tubed grid (collimator) only the particle which comes flying perpendicularly is made to reach 
tween a substrate and a target (or source of vacuum evaporationo) at a substrate. However, the use effectiveness of a 
get thru/or the source of vacuum evaporationo falls remarkably, and makes a manufacturing cost increase by any 
proach. Moreover, since a membrane formation rate falls, the time amount which manufacture takes will also become 
lg Shadowing can be reduced if the depth of flute is made very shallow. However, a signal (slot signal) will fall 
narkably in this case for truck imitation (tracking). Moreover, by the land & groove record type, since the cross talk 
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ikage signal from an adjoining recordj^kack) is reduced according to optical cro^fcptection, if a slot is made not 

ch shallow, the increment in a cross tSW'ill be caused, and a regenerative-signal j^Perty will get worse. 

HI] 

oblem(s) to be Solved by the Invention] Examination of this invention persons showed that shadowing could be 
uced by making both slot and slot Mabe [ the greater part of] into a curved surface. There is a method of irradiating 
•aviolet rays and, for example, making a substrate deform into a resin substrate as an approach for making both a slot 
1 slot Mabe into a curved surface. 

►12] However, in our examination, when ultraviolet treatment of the polycarbonate resin substrate usually used for an 
ical disk was carried out, since the part of the polar group of resin was decomposed preferentially, it turned out that a 
nt face will be in a polar small condition. Since the information layer is stuck with the substrate by association with 
own polarity and the polar group of a substrate, the substrate after processing will become what has very bad 
lesion with an information layer, and it will cause film exfoliation easily in an elevated temperature and highly humid 
aronment-ization. Moreover, by this approach, in order to have to process to all the substrates produced in large 
intities, when processing cost becomes huge, there is a problem that a production baton falls remarkably. 
►13] The purpose of this invention cancels the low adhesion of the substrate and information layer which pose a 
blem by the UV irradiation to a substrate, and low processing effectiveness, and offering the low cost and 
nufacture approach which it is efficient and can be attained has mass production method of an information record 
dium with a noise it is small and remarkable and low shadowing. 
H4] 

eans for Solving the Problem] The summary of this invention consists in the manufacture approach of the original 
ording for information record media characterized by irradiating an energy line and changing the configuration of 
5 concavo-convex pattern to the original recording for information record media which has the photoresist layer 
ich comes to prepare a concavo-convex predetermined pattern on a base. Other summaries of this invention consist in 
manufacture approach of the stamper characterized by including the process which exfoliates after forming a metal 
er on the original recording for information record media manufactured by the above-mentioned approach, and is 
de into a stamper. It consists in the manufacture approach of the information record medium characterized by to 
lude the process which exfoliates after the summary of everything but this invention furthermore forms a metal layer 
the original recording for information record media manufactured by the above-mentioned approach, and produces a 
mper, the process which produce the substrate which imprinted the shape of surface type of this stamper, and the 
►cess which form the information layer which contains a record layer at least on this substrate. 
•15] 

nbodiment of the Invention] Below, it explains by making an optical recording medium typical as an information 
ord medium into an example. First, the general production process of an optical disk is explained. A photoresist is 
)lied to the glass plate with a pure front face (base) ground by the precision with a spin coat method etc., and the 
rtoresist layer of predetermined thickness is formed. This the back, baking is performed at suitable temperature, and 
residual solvent in a photoresist is flown. Next, after performing laser exposure to a photoresist layer according to a 
determined signal, negatives are developed, and the original recording for optical recording media which has the 
)toresist layer by which concavo-convex predetermined patterns, such as a slot and a pit, were formed in the front 
e is again obtained after baking. In addition, in this invention, although glass original recording is explained to an 
imple as original recording for information record media, as long as the base of original recording is not restricted to 
ss and has smooth predetermined hardness, a metal, a ceramic, resin, etc. are sufficient as it. 

116] Next, sputtering membrane formation of the metal thin films, such as nickel, is carried out on a photoresist layer 
nt face from glass original recording, and electrolytic plating of metals, such as nickel, is performed by making this 
3 an electrode. Then, a metal part is exfoliated from glass original recording, and the stamper by which the concavo- 
wex pattern of a photoresist layer was imprinted conversely is obtained. The metal which forms a stamper may be 
:ept nickel. The substrate with which the concavo-convex pattern on the front face of a stamper was correctly 
printed conversely by carrying out injection molding by resin, such as a polycarbonate, based on a stamper is 
;ained, information layers, such as a dielectric layer, a record layer, a dielectric layer, and a reflecting layer, are 
itinuously formed by approaches, such as sputtering, the protection coat layer which consists of ultraviolet-rays 
denability resin further is formed, and an optical recording medium is obtained. 

)17] In addition, the stamper produced as mentioned above is made into a master stamper, electrolytic plating is 
formed after exfoliation processing, the mother stamper which forms a metal layer and exfoliates and by which the 
icavo-convex pattern was imprinted can be produced, a final SANSU tamper can be obtained by imprinting 
igularity by electrolytic plating further once again, and injection molding can also be performed based on this. By 
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ng such duplicate techniques, more st<^fers are producible from the glass origina^^rding of one sheet. 
• 18] This invention irradiates an energ^me, changes the configuration of this con^Pconvex pattern to the original 
ording for information record media which has the photoresist layer which comes to prepare a concavo-convex 
determined pattern on a base, and forms a desired concavo-convex pattern in it. It becomes possible to obtain the 
►strate of the shape of a good quirk easily, without [ without it changes the description on the front face of a substrate 
carrying out like this, and ] processing all substrates one by one. On the other hand, the approach of carrying out 
;rgy-line processing of all the resin substrates needs to introduce the black light which had the processing time which 
ches in several minutes in the production line. In order that the usual continuation production line may work under 
manufacture baton for several seconds, it needs the huge irradiation equipment which can introduce a lot of 
♦strates for performing processing for several minutes in this flow, and becomes what has huge cost. Since continuous 
idiation of an ultraviolet ray lamp is furthermore performed, the maintenance of lamp replacement etc. becomes 
quent and causes the rise of operation cost, and decline in an operating ratio. Depending on the processing time, a 
nufacture baton will become long, and productivity will be reduced. Moreover, the processed resin substrate poses 
problem that the fall of adhesion with an information layer is also big, as stated previously. 
►19] In this invention, since energy-line processing is performed in the state of original recording, a lot of good 
>strates are producible by manufacturing a stamper from the original recording after processing with only one 
►cessing. When ending by low cost well, since a time is short and ends far compared with processing all substrates, 
jration cost of a black light is also small [ glass original recording is one sheet thru/or extent which enters several 
jets, and ]. Furthermore, since it does not process to the substrate itself which forms an information layer, the 
lesion of an information layer does not fall. 

►20] Next, this invention is explained using drawing. Drawing . 4 is the explanatory view of 1 operation gestalt of this 
ention. It comes to form the photoresist layer 9 which has a slot 2 and slot Mabe 3 on the bases 10, such as glass. An 
;rgy line 8 is irradiated here. As for an energy line 8, it is desirable to include ultraviolet rays with a wavelength of 
)nm or less. Light 300nm or less is exciting the oxygen in atmospheric air, and is supposed that a front face is etched 
ile it cuts association between the atoms on a front face of resin like a photoresist. At this time, the large corner and 
ge height of surface area per volume are large, and can delete an etch rate preferentially. 

121] As a result, a photoresist layer front face can delete the corner of concavo-convex patterns, such as a slot, so that 
whole surface area may be decreased, and it changes so that it may become a smooth surface configuration. As an 
jrgy line source, a low-pressure mercury lamp and excimer lamp including ultraviolet rays with a wavelength of 
)nm or less are usable. The low-pressure mercury lamp contains the wavelength of 185nm and 254nm. The 
messing time is shortened compared with a low-pressure mercury lamp, and it is desirable to use an excimer lamp. 
r example, a low-pressure mercury lamp with a wavelength of 1 72nm can be used. 

122] Although processing of original recording may be performed in air, processing speed is made late, the processing 
te is lengthened slightly, and in order to make a concavo-convex pattern configuration easy to control, nitrogen, an 
;on, etc. can also be introduced into an ambient atmosphere. On the contrary, in order to process at high speed, it is 
o possible to introduce oxygen into an ambient atmosphere. As for energy line sources under processing, such as a 
ip, and the distance of original recording, it is desirable that it is 15mm or less. Moreover, it is desirable that it is 
im or more. If distance is too far, ultraviolet rays will be absorbed in air and effectiveness will become small. 
>reover, if too near, when a photoresist layer will be heated with the radiant heat of a lamp, it is easy to produce 
svenness about optical reinforcement. Although irradiation time is depended an energy line source, distance, the 
tpe of a quirk from the first of original recording, etc., it is desirable that it is 1 minutes or more. It is 2 minutes or 
»re still more preferably. Moreover, since all slots can be deleted if irradiation time is too long, it is desirable that it is 
or less minutes. 

)23] The power of the ultraviolet rays to irradiate is 0.5 W/cm2. It is desirable that it is above, further desirable - 
; W/cm2 it is . However, since a photoresist layer will be heated when control of a reaction becomes difficult if too 
3ng, they are 5 W/cm2. It is desirable that it is the following. They are 4 W/cm2 still more preferably. It is the 
lowing. In order to process to whole surface homogeneity, it is desirable technique to rotate original recording, 
idiating ultraviolet rays. All can also be processed to coincidence, making an electrode holder carry and rotate two or 
►re original recording. If ultraviolet treatment is performed, the depth of concavo-convex patterns, such as a slot and a 
, will once become deep from processing before, and when processing advances, there is an inclination which 
:omes shallow again. Therefore, it is desirable to adjust the slot before processing and the configuration of a pit so 
it the configuration optimal after processing may be taken. 

)24] Now, since above-mentioned shadowing is greatly generated in the corner of a slot and slot Mabe, this invention 
jsed for the original recording which has slot Mabe located between a slot and the slot which adjoins mutually, and 
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effectiveness is large. As for the shap^^a quirk after processing, it is desirable t |^| e most consists of curved 
faces for both a slot and slot Mabe. TWms, it is if the sum total of the flat parts ofl^lot which is a lot, and slot 
be is made into the spacing TP of the core of the slot contiguous to the core of a flat part F and a slot (namely, slot 
:h) (refer to drawing 3 ). And in the shape of a cross-section quirk, neither an edge nor the sheer groove face side is 
lost, and it is smooth. And it is desirable to make a flat part F into 45% or less of the slot pitch TP. Hereafter, the slot 
che shape of such a quirk is called a "wavelike slot." Here, a flat part is an parallel flat field substantially to the field 
the field in which the slot on the substrate is not formed. The height fluctuation on the front face of a substrate can 
isider more strictly that the continuous field which is less than 1% of a channel depth is a flat part. However, it is not 
isidered that the fluctuation by a minute surface dry area, a minute projection, etc. is height fluctuation. Moreover, an 
mic force microscope (AFM) etc. can perform quirk-like measurement. 

►25] Or a wavelike slot can also be caught as follows. A curved surface a concave curved surface and convex in the 
ipe of a cross-section quirk continues by turns, and it is 45% or less of configuration of the flat part F fang furrow 
:h TP. That is, as shown in drawing 3 , the concave curved surface and the convex curved surface are continuing to 
datum line. Here, although signs that it is continuing show only one TP, by the actual medium, much irregularity is 
itinuing far. And the sum total of the flat part a slot's and slot Mabe's flat part is as small as 45% or less of the slot 
:h TP. Most says the thing of a concave curved surface as a concave curved surface, most says the thing of a convex 
•ved surface as a convex curved surface, and as long as all are some, the flat part F may be included (refer to drawing 
. In the case of the optical recording medium of a land & groove recording method, it is desirable to make slot Mabe's 
t part into width a little than the one half of a slot pitch. This is for the location of the boundary of a flat part and a slot 
De able to tend to delete a photoresist, and for slot Mabe's width of face to decrease after processing. 
>26] By the way, if there is no photoresist layer in the pars basilaris ossis occipitalis of the slot before processing and 
;e sides, such as glass, are exposed when processing original recording with an energy line as mentioned above, since 
5 part is not etched, it will not serve as a perfect wavelike slot. However, the effectiveness of the noise reduction by 
: corner of a slot being removed also at this time is acquired. The so-called V groove (a slot cross section is the slot of 
: abbreviation configuration for V characters) by which the photoresist layer remains in the groove bottom section can 

0 be used. Since a V groove does not almost have a flat part in the groove bottom section, it is not usually used for 

: slot recording method thru/or land & groove recording method which records information on a record layer by using 
lot as a recording track, but according to this invention, since a V groove serves as a curved surface after energy-line 
>cessing, record to a slot of it is also attained. However, generally the so-called U slot which exposes a photoresist 
er to a bottom and acquires the slot cross-section configuration of the shape of trapezoidal shape or a rectangle after 
/elopment is used for the optical recording medium used for a slot recording method thru/or a land & groove 
;ording method. At this time, base sides, such as glass, have usually appeared in the pars basilaris ossis occipitalis of a 
t. In such a case, it is desirable to prepare a photoresist layer in contact with the substrate layer which consists of 

in. r 
)27] Other examples of this invention are shown in d rawin g 5 . On a base 10, the substrate layer 1 1 which consists of 
in is formed, and it comes to prepare the photoresist layer 9 which has a slot 2 and slot Mabe 3 further. Since the 
)strate layer 1 1 consists of resin, the pars basilaris ossis occipitalis of a slot as well as a photoresist layer is etched by 
) energy line, and the groove bottom section can also make it a curved surface. As resin used for a substrate layer, it 

1 choose in consideration of not being influenced by exposure or development of a photoresist, not reacting with a 
otoresist layer, adhesion with a photoresist being good, etc. For example, a polycarbonate, polyimide, acrylic resin, 
;. are sufficient, or what the photoresist was denatured, and influenced and carried out effect in exposure or 
velopment may be used. 

)28] Moreover, the fully smooth thing of the substrate layer front face after formation is desirable. Between a base 10 
i the substrate layer 11, other layers may be prepared if needed. Various technique can be used for formation of a 
DStrate layer. For example, after dissolving resin, such as a polycarbonate, polyimide, and polyacrylate, in a solvent, 
u may make it apply and dry. Or you may apply and cool, after carrying out heating melting of this resin. There is a 
in coat etc. as the method of application. Or after applying a photoresist, it is good also considering what heat 
atment etc. was performed [ what ] and denatured it so that exposure sensibility might fall as a substrate layer. 
>wever, in case a photoresist is applied on a substrate layer, it becomes and the thing for which a solvent is volatilized, 
lich cool and which becomes, carry out and solidifies in the shape of a film is desirable so that substrate layer resin 
d a photoresist may not be mixed. 

)29] Or you may make it harden after spreading using hardenability resin, such as thermosetting resin and ultraviolet- 
/s hardenability resin. Film-like resin can also be pasted up on a base. Since a base side will be exposed with 
raviolet treatment if a substrate layer is too thin, as for thickness, it is desirable that it is 50nm or more. It is lOOnm or 
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re still more preferably. On the other j^M, since surface smoothness will fall if to^juck, it is desirable that it is 10 
:rometers or less. It is 5 micrometers IRs still more preferably. 

30] It is desirable that the distribution information to a user thru/or address information, the information about record 
yback of an optical recording medium, etc. are optimized about the configuration of the concavo-convex pit currently 
orded beforehand in consideration of the formation of a form status change by energy-line processing. Since a pit is 
lerally expanded by energy-line processing, more specifically, it is desirable to produce a pit smaller than an 
imum value beforehand. When the configuration of a concavo-convex pit wants to change, the field containing a 
icavo-convex pit may be covered from an energy line by a certain approach. For example, in case it etches by 
raviolet rays, the mask plate which omits ultraviolet rays locally may be inserted between an ultraviolet ray lamp and 
ubstrate. Thus, it exfoliates, after forming metal layers, such as nickel, on the produced original recording for 
ormation record media, and a stamper is obtained, and the substrate which imprinted the shape of that surface type is 
ther produced with injection molding etc. based on this stamper. 

»31] An information layer is formed to the substrate produced as mentioned above. The sputtering method thru/or a 
;uum deposition method, etc. can be used for membrane formation. Since a particle reaches a substrate linearly from 
evaporation source by these approaches, the effect of shadowing is strong, and the improvement effect by application 
this invention is large. However, although there was a problem that coating liquid was conventionally applied to a 
t also for example, with a spin coating method more thickly than the bank and slot Mabe besides these, it is 
provable by applying this invention. 

>32] The manufacture approach of this invention is preferably applicable to the information record medium which a 
:r can record. As a record layer, various kinds of things can be used, for example, a magneto-optic-recording layer, a 
ise change mold record layer, a coloring matter mold record layer, and an inorganic postscript mold record layer are 
:d. Moreover, various kinds of things also as lamination are employable. As a magneto-optic-recording layer, 
ycrystal perpendicular magnetization layers, such as an amorphous magnetic layer of rare earth, such as TbFe, 
FeCo, TbCo, GdFeCo, and DyTbFeCo, and transition metals, MnBi, and MnCuBi, Pt/Co multilayers, etc. are used, 
example. 

133] A magneto-optic-recording layer may be a monolayer, and in order to make possible over-writing and MSR 
agnetic super resolution), it may use the magnetic layer more than two-layer in piles like GdTbFe/TbFe. As a phase 
inge mold record layer, compounds, such as GeSbTe, InSbTe, AgSbTe, AglnSbTe, and GelnSbTe, can be used, for 
imple. Preferably, it is {(Sb2 Te3) 1-x x (GeTe)} 1-y Sby. Alloy (0.2< x<0.9, 0<=y<0.1), And the alloy thin film 
ich contains at least one sort in In, Ga, Zn, Sn, Si, Cu, Au, Ag, Pd, Pt, Pb, Cr, Co, O, S, Se, Ta, Nb, and V of these 3 
in to 10 atom % extent in an alloy is raised. 

)34] Or the MSbTe (M=In, at least one sort among Ga, Zn, germanium, Sn, Si, Cu, Au, Ag, Pd, Pt, Pb, Cr, Co, O, S, 
, Ta, Nb, and V) alloy thin film which uses the SbTe alloy near the Sb70Te30 eutectic point as a principal component 
iesirable as an ingredient in which over- writing at a high speed is possible. As an inorganic postscript mold record 
er, TeSe etc. can use cyanine dye, phthalocyanine dye, metal-containing azo dye, or those mixture as a coloring 
tter mold record layer. 

)35] It is desirable to prepare the transparence interlayer who equipped the upper part and/or the lower part of a 
:ord layer with properties, such as weatherability, a high degree of hardness, and high slippage. An interlayer's quality 
the material is chosen after taking these properties into consideration. In respect of weatherability and a high degree 
hardness, a dielectric is desirable. As a dielectric, a metallic oxide, a nitride, a chalcogen ghost, carbide, a fluoride, its 
xture, etc. are used, as a metallic oxide - aluminum 203, Ta 205, Si02, SiO, and Ti02 etc. ~ a metallic oxide - 
lependent, such mixture, or the multiple oxide of aluminum-Ta-O is mentioned. Silicon nitride, alumimium nitride, 
. are mentioned as a metal nitrogen object. 

)36] as a chalcogen ghost - II-V group compounds, such as chalcogen-ized zinc, such as ZnS and ZnSe, CdS, and 
Se, La two S3, and Ce two S3 etc. ~ a rare earth sulfide, TaS2, MgS, CaS, etc. are raised. Also in it, chalcogen-ized 
tc is chemically stable and especially its ZnS is [ toxicity is also low and ] the most desirable. Furthermore, the 
lecting layer which consists of the metal or alloy of a high reflection factor may be prepared. As a reflecting layer 
p-edient, aluminum, Ag, Au, Pt(s), these alloys, or the alloy that uses more than these kinds as a principal component 
jsed. 

)37] In this invention, the above-mentioned layer is named genetically and an information layer is called. Hereafter, 
: relation of the shape of formation and shadowing of an information layer, and a quirk is explained more to a detail, 
awing 2 (a) is drawing showing the relation between the shape of a quirk of the substrate of the conventional optical 
wording medium, and the oblique-incidence particle under membrane formation. The shape of a quirk has the shape of 
luirk of a cross section perpendicular to the extension direction of a slot. In addition, although an actual membrane 
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mation particle comes flying from vani^ include angles, to drawing 2 (a), only tl^blique-incidence particle of an 
; direction is indicated for conveniencWPrawing 2 (b) is drawing showing the filr^PResion condition after 
mbrane formation. In the case of the shape of a quirk with the conventional cross section near a trapezoid, since the 
ove bottom section is hard to be formed for shadowing, a channel depth becomes deep. Moreover, since the particle 
which shadowing was carried out adheres to the wall surface section, a flute width becomes narrow. Furthermore, a 
innel depth becomes the deepest in the part close to the wall surface of the groove bottom section. 
38] Therefore, the shape of a quirk after membrane formation becomes a considerably different thing from the thing 
substrate original. Quirk status change-ization by such shadowing produced property change of a slot and slot Mabe, 
I was generating the noise by the local dispersion. For example, in the case of a magneto-optic-recording medium, 
nal strength is decided by the reflection factor, the car angle of rotation, and the ovality. Each reflected light from a 
t and slot Mabe has the difference in a phase from the difference in the optical path length. Therefore, the whole 
ility is determined by those composition. If a flute width and the depth change, the ovality of the reflected light will 
changed and will generate reflection factor fluctuation and a conjointly big noise. 

69] Thus, since a noise is generated [ fluctuation / reflection factor fluctuation and / ovality ] in the case of a 
gneto-optic-recording medium, the noise accompanying shadowing will become large especially. Of course, even if 
3 other optical recording media, if it is the medium which detects reflection factor change, quirk status change-ization 
1 cause reflection factor fluctuation and will generate a noise. For example, they are a phase change medium, a 
oring matter mold medium, an inorganic write-once medium, etc. On the other hand, drawing 1 (a) is drawing 
wing the relation between the shape of a quirk of the substrate of one example of the optical recording medium 
>duced by the approach of this invention, and the oblique-incidence particle under membrane formation. The shape of 
uirk has the shape of a quirk of a cross section perpendicular to the extension direction of a slot. In addition, although 
actual membrane formation particle comes flying from various include angles, to drawing_2 (a), only the oblique- 
idence particle of an one direction is indicated for convenience. 

►40] It is desirable that the most consists of curved surfaces for both a slot and slot Mabe in this invention. That is, in 
> invention, when the sum total of the flat parts of the slot of a lot and slot Mabe is made into the spacing TP of the 
e of the slot contiguous to the core of a flat part F and a slot (namely, slot pitch) (refer to drawing 3 ), it is desirable 
consider as the wavelike slot which made the flat part F 45% or less of the slot pitch TP. Since a groove face side 
dly exists in a wavelike slot, as shown in drawing 1 (a), shadowing of the membrane formation particle by the groove 
e side is reduced remarkably. A flat part F is more preferably made into 30% or less of the slot pitch TP, and it may 
20% or less still more preferably. An atomic force microscope (AFM) etc. can perform quirk-like measurement. 
)41] Here, a flat part is an parallel flat field substantially to the field of the field in which the slot on the substrate is 
; formed. The height fluctuation on the front face of a substrate can consider more strictly that the continuous field 
ich is less than 1% of a channel depth is a flat part. However, it is not considered that the fluctuation by a minute 
face dry area, a minute projection, etc. is height fluctuation. 

)42] As for the wavelike slot on this invention, it is desirable to combine a slot and whole slot Mabe smoothly 
wording to a curved surface. Thereby, shadowing can be prevented effectively. Here, a slot is a concave and slot Mabe 
; the convex curved surface. By using such a wavelike slot, the shape of a quirk after membrane formation becomes 
: shape of an original substrate quirk, and a very similar thing, as shown in drawing 1 (b). Consequently, the thickness 
ference in a slot and slot Mabe becomes very small, and a uniform property can be acquired. And since the thickness 
evenness in a slot is also lost, the regenerative-signal property from a slot is improved greatly. Moreover, since both 
croscopic and macroscopic deformation of the shape of a quirk accompanying shadowing is small, a noise can be 
de small. 

)43] Especially the noise reduction effectiveness by applying this invention by the magneto-optic-recording medium, 
ce the noise by shadowing is especially large as described above is remarkable. Moreover, it uses for the medium by 
dch a part of information layer [ at least ] is formed with the sputtering method thru/or vacuum deposition method 
rich receives shadowing greatly, and effectiveness is high. 

)44] Furthermore, this invention is used for the medium of the method which performs information record by using a 
t as a recording track, and has remarkable effectiveness. When it uses for the medium for land & groove record 
dch records on both a slot and slot Mabe especially, the property difference of a slot and slot Mabe becomes small 
i is desirable. In this case, as for a wavelike slot, it is desirable for convex slot Mabe and a concave slot to serve as 
; same configuration reversed mostly. 

)45] It is that a flat part F does not exist but all of a slot and slot Mabe consist of curved surfaces preferably especially 
this invention. Thereby, in land & groove record, most property differences of both a slot and slot Mabe can be 
Wished. In addition, in the field which a user does not use for record, the shape of a quirk may not necessarily be a 
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ved surface. For example, the cross-s^fcn configuration of the pit of a field whejgjddress information etc. is 
orded by the concavo-convex pit on a^fstrate may not be a curved surface. 

>46] Below, the shape of a more desirable quirk is explained in this invention. If a slot is extremely shallow, there is 
le effect of shadowing as above-mentioned. However, if a slot is too shallow, it will be hard coming to take truck 
itation signal sufficient at the time of record playback. Moreover, since the distance from which heat is transmitted in 
ween adjacent trucks because a slot becomes shallow becomes short, possibility that heating at the time of record or 
nination will exert interference on the adjoining truck becomes high. That is, there is an inclination for the tolerance 
the optical power of record and elimination to become narrow. 

147] Furthermore, in land & groove record, the approach of "cross talk cancellation" which mitigates a cross talk by 
:ical interference with the reflected light from a slot and the reflected light from slot Mabe is used by making a 
innel depth into the moderate range. Generally, in order to take out this effectiveness, lambda/6 of channel depths are 
xied for a slot at least to the wavelength lambda of the light which carries out incidence. However, lambda/3 or less is 
jirable. Here, in the case of a film surface incidence method, lambda is the wavelength in the inside of air, and, in the 
le of a substrate side incidence method, it is the wavelength in the inside of a substrate. Since the effect of shadowing 
uld become large if a channel depth is conventionally made deep, there was a case where it could not necessarily 
isider as the shape of optimal quirk in slot record or land & groove record. 

)48] According to this invention, since shadowing can be reduced, the shape of a quirk can be optimized only in 
isideration of the above points. A minimum is lambda/20 or more, and a desirable channel depth is lambda/15 or 
•re more preferably. Moreover, an upper limit is lambda/4 or less, and is lambda/5 or less more preferably. Moreover, 
ce the flute width of 0.7 micrometers or less and a narrow optical recording medium have the large effect of 
idowing, especially the application effectiveness of this invention is high. If the ratio (aspect ratio) of a channel depth 
I a flute width is large, a regenerative signal will tend to fall that playback light cannot trespass upon a slot easily, 
erefore, [0049] 

juation 1] d/w < - 0.3 [0050] It comes out and a certain thing is desirable. It is [0051] still more preferably, 
luation 2] d/w < - 0.2 [0052] It comes out. Here, the definition of the parameter of the shape of a quirk in this 
ention is shown to drawing 3 . Channel depth d is seen in a slot cross-section configuration, and is defined by the 
tance of the perpendicular direction of the maximum heights of a slot, the maximum crevice, and slot Mabe. A flute 
3th w is the width of face of the slot to which the location where a channel depth becomes d/2 was connected. In land 
groove record, to the slot pitch TP, a flute width w is made into 35% or more, and is more preferably made into 40% 
more. However, 65% or less is desirable and is 60% or less more preferably. By considering as this range, the 
>perty of both a land and a slot (groove) can be kept good with sufficient balance. 

153] Moreover, since this invention suppresses the quirk-like fluctuation accompanying membrane formation, it is 
;d especially for a film surface incidence method, and its effectiveness is high. Since there is no generating of the 
nation accompanying a substrate with such a method, compared with a substrate side incidence method, it is usable 
the lens of high numerical aperture. Moreover, the big numerical aperture exceeding 1 can be obtained by using SIL 
>lid Immersion Lens) for an objective lens, since a film surface can be approached. As the record playback approach 
making an objective lens approaching a film surface, there is also a method of carrying an objective lens in a 
facing mold head again. Since CNR of the medium of such a film surface incidence method can be raised greatly 
wording to this invention, information record of high density is attained very much. 

)54] Since the quirk-like fluctuation by shadowing is so sharp that thickness is thick, this invention especially uses a 
ord layer for the medium formed thickly, for example, the light modulation over-writing medium in a magneto-optic- 
ording medium, a magnetic super resolution (MSR) medium, etc., and is desirable. The thickness of the record layer 
sferably produced by sputtering thru/or vacuum deposition is a medium lOOnm or more, and is a medium 200nm or 
►re still more preferably. When membranous low deposit efficiency does not pose a big problem, about shadowing, it 
l decrease more by combining a wavelike slot, long slow sputtering, or a collimator. 
>55] 

cample] Although this invention is further explained with an example at a detail below, this invention is not limited to 
; following examples, unless the summary is exceeded. 

)56] (Examples 1-5, example 1 of a comparison) The photoresist was applied to 180nm in thickness on the base of 
c-like glass, and according to the predetermined signal, it exposed with the laser exposure machine, negatives were 
/eloped further, and the slot was formed spirally. The slot pitch TP was 1.2 micrometers and the shape of a quirk 
rpendicular to the direction in which a slot extends of a cross section was the flute width of 0.42 micrometers, the 
innel depth of 65nm, and a V groove whose flat part of slot Mabe is 0.58 micrometers. Since it is a V groove, there is 
flat part of a slot. The slot is formed from the bore of 30mm of original recording to 60mm. Except for one sheet, the 
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5 ottmal recording. Luminescence 



'-pressure mercury lamp of output 30|^fc>erformed UV irradiation to these glass 

he used low-pressure mercury lamp cWRns the wavelength of 185nm and 254nr^^e distance of glass original 
ording and a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV 
diation. The relation of the shape of irradiation time and a quirk is shown in Table -1. 
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■58] With the exposure, the flat part decreased, is the exposure for 10 minutes or more, and became the shape of a 
rk by which a flat part does not exist but the whole is constituted from a curved surface as I understood from Table - 
n 1 5 minutes, with slot Mabe's reduction, the flute width became large and, as for a part of slot, the processing time 
:ame flat. Next, after carrying out sputtering of the nickel thin film, nickel was made to deposit to the thickness of 
) micrometers in electrolytic plating by making this into an electrode on these glass original recording. After this, it 
bliated and glass original recording to nickel was made into the stamper. This was attached in the injection molding 
chine and injection molding of 1 .2mm thickness and the substrate with a diameter of 130mm was carried out with 
ycarbonate resin. On these substrates, the nitriding Si of Tb21 (Fe80Co20) 89 of the oxidation Ta of 70nm of 
;kness and lOOnm of thickness and 80nm of thickness was formed by sputtering, and the magneto-optic disk was 
■duced. Oxidation Ta and Nitriding Si formed membranes by direct-current reactive sputtering, and TbFeCo formed 
mbranes by DC sputtering. Both the film surface incidence method and the substrate side incidence method estimated 
ating these disks by linear velocity 8 m/s by the evaluator of numerical-aperture NA=0.55 of the wavelength of 
)nm, and an objective lens. Truck imitation signal (tracking signal) sufficient by any disk was acquired. 
►59] In addition, since it was optimized and designed so that the objective lens of an evaluator might use through a 
mm substrate, the 1.2mm glass plate was inserted between the disk and the objective lens at the time of evaluation by 
film surface incidence method. It records on each by 1.52-micrometer mark length, and the reproduced signal 
►perty CNR (dB) is shown in Table -1. CNR is 45dB or more preferably [ that 40dB or more is obtained ] and more 
ferably. Moreover, it is so desirable that the difference of a slot and slot Mabe is small. An improvement is found 
i / even in the example 1 for 3 minutes / a slot ] for UV irradiation time amount by CNR, and, as for examples 2-5, 
re than CNR40dB came to be obtained also for a slot or slot Mabe. When the tape friction test of an information 
er was performed to these media using the cellophane tape, the exfoliation from the substrate of an information layer 
s seen in no media. 

>60] (Example 6) Output 200W and an excimer lamp (USHIO make) with a wavelength of 172nm performed UV 
idiation to the glass original recording which produced the slot like the example 1. The distance of original recording 
i a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV irradiation. A 
ult is shown in Table -1. In the exposure for 1.5 minutes, the flat part decreased to 8% of TP, and it became the shape 
a quirk by which the whole is constituted from a curved surface in which a flat part does not exist by the exposure for 
flinutes. 

)61] Next, the stamper was obtained like [ original recording / this ] the example 1, and the optical disk was further 
cained from this. The result of having performed the same evaluation as an example 1 is shown in Table -1 . More than 
IR45dB is obtained for all. When the tape friction test of an information layer was performed to this medium using 
: cellophane tape, the exfoliation from the substrate of an information layer was not seen. 

)62] (Examples 7-9, example 2 of a comparison) The photoresist was applied to 70nm in thickness on the base of 
c-like glass, and according to the predetermined signal, it exposed with the laser exposure machine, negatives were 
/eloped further, and the slot was formed spirally. The slot pitch TP was 1 .2 micrometers and the shape of both quirk 
a cross section perpendicular to the direction in which a slot extends was U slots whose flat parts of the flute width of 
iO micrometers, the channel depth of 70nm, slot Mabe, and a slot are 0.55 micrometers. The slot is formed from the 
re of 30mm of original recording to 60mm. Except for one sheet, the low-pressure mercury lamp of output 300W 
rformed UV irradiation to these glass original recording. Luminescence of the used low-pressure mercury lamp 



p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/6/2004 



THIS PAGE BLANK (USPTO) 



Page 10 of 11 



itains the wavelength of 1 85nm and 2j^n 
i quirk was observed by AFM (atomil^rc< 

e and a quirk is shown in Table -2. 
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»64] Slot Mabe's flat part decreased with UV irradiation. Moreover, the channel depth also decreased. Next, the 
mper was obtained like [ original recording / these ] the example 1, and the optical disk was further obtained from 
5. The result of having performed the same evaluation as an example 1 is shown in Table -2. As for what performed 
7 irradiation, more than CNR45dB is obtained mostly. When the tape friction test of an information layer was 
formed to these media using the cellophane tape, the exfoliation from the substrate of an information layer was seen 
10 media. 

>65] (Examples 10-14, example 3 of a comparison) Apply a photoresist 200nm in thickness on the base of disc-like 
ss, and made it harden by heating at 1 30 degrees C for 2 hours, and the reactivity to light was made to lose, and it 
isidered as the substrate layer. Then, the photoresist was applied to 60nm in thickness, and according to the 
determined signal, it exposed with the laser exposure machine, negatives were developed further, and the slot was 
med spirally. The slot pitch TP was 1.2 micrometers and the shape of both quirk of a cross section perpendicular to 
direction in which a slot extends was U slots whose flat parts of the flute width of 0.60 micrometers, the channel 
)th of 60nm, slot Mabe, and a slot are 0.55 micrometers. The flat part sum total was 1.1 micrometers, and was 92% of 
lot pitch. The slot is formed from the bore of 30mm of original recording to 60mm. Except for one sheet, the low- 
assure mercury lamp of output 300W performed UV irradiation to these glass original recording. Luminescence of the 
;d low-pressure mercury lamp contains the wavelength of 185nm and 254nm. The distance of glass original recording 
1 a lamp was 5mm. The shape of a quirk was observed by AFM (atomic force microscope) after UV irradiation. The 
ation of the shape of irradiation time and a quirk is shown in Table -3. 
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)67] Slot Mabe's flat part decreased with UV irradiation, and it became the slot where a flat part does not exist by the 
Dosure for 10 minutes or more and where the whole consists of curved surfaces. By etching the groove bottom section 
this time, the channel depth increased to 65nm. When the processing time was 15 minutes, the flute width became 
ge with slot Mabe's reduction, and the flat part in a slot increased. 

)68] Next, the stamper was obtained like [ original recording / these ] the example 1, and the optical disk was further 
tained from this. The result of having performed the same evaluation as an example 1 is shown in Table -3. An 
provement is found [ in / even in the example 10 for 3 minutes / a slot ] for UV irradiation time amount by CNR, and, 
for examples 1 1-14, more than CNR45dB came to be obtained also for a slot or slot Mabe. When the tape friction test 
an information layer was performed to these media using the cellophane tape, the exfoliation from the substrate of an 
brmation layer was seen in no media. 

)69] (Example 4 of a comparison) The low-pressure mercury lamp of output 300W performed UV irradiation for the 
tycarbonate substrate produced in the example 3 of a comparison for 10 minutes. Luminescence of the used low- 
;ssure mercury lamp contains the wavelength of 1 85nm and 254nm. The distance of a substrate and a lamp was 3mm. 
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this substrate, the same evaluation as^fcxample 1 was performed after forming j^jaformation layer like the 

mple 1. In evaluation by the film surfl^ncidence method, CNR(s) of a slot and-^pMabe were 51.2dB and 51.5dB 

actively. Next, when the tape friction test of an information layer was performed to this medium using the 

ophane tape, the information layer exfoliated easily from the substrate. 

70] 

feet of the Invention] According to this invention, the low adhesion of the substrate and information layer which pose 
•oblem by the UV irradiation to a substrate, and low processing effectiveness are canceled, and offering the low cost 
manufacture approach which it is efficient and can be attained has mass production method of an information record 
iium with a noise it is small and remarkable and low shadowing. 
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7/24 5 6 1 7/24 561C 5D121 



MB* *«3fc »*«©»8 OL (£11 M) 



(21)ffliB#^ 
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(31)«jfctfc£S#^ 
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(54) [Rwvzm mnm&m&mm&. ^>/-i-Rtfmmm«m^<r>sm^m 



(57) ami 

So 




-i- 



itz&zct num. t?% mmmmwmwMvwkft 

Ho 

[IM*rH2] ±fBX* H/->*XM«, jggfl&tfS^ 

m^m 4 ] _tm^*ji*-mb\ mm 3 o o n m « 

cts^ig 6 ] m&m 1 7!>s 5 co^-rnmctm^m 
on** 7 ] 1 7!>s 5 o^-j*n*»fce*o#i6 

[0001] 
[0 0 0 2] 

« ns t* , a.— *f- mm^im^mmmm 

JKM-rVX^fcLTlia. 5-T>^SI«6 4 OMBl 
p°p, 2 3 0MBHA, 12 8MBgJp a a , GIGA MCk 



(2) !ft ffl 2001-202661 

2 

5 . 2 5 -Y V^£> 650MB — 4. 8GB ©Snl 5 
RW, D VD-R AM^FtfS&SfkStU DVD+RW, 

DVD-Rw^iffepi^nr^s. sfc eif^x 

i-tUli, CD-R, D VD-Rfc^ofciaStffclS. 
[0 0 0 3] cn&OJteESIKfrfcH:— «fc|Bab5>y 

/o ^J&JHW-rScttiOx ±EO#HMI Or-*) 

ra* (S*<oGao mmh^vttvxtmttftT? 

yHW^yt, Bf ^r*C» H 9 -y * £ L Tf sa$:fT 
20 ^^VF&y;l/-^IB«5 (L&GfBMS) Z-<-?ti*3o 

[0 0 0 4] iftfe, ttTT*a, ftlStutfrffi^S^SA 

»-r*. JttSKMr-rx^^fflSfh^x^^ 

5„ stffit?sw*MS^»e»ns<ij:^sx/^y*y v 

•7VKfB8*-i'^ , «0)tf f -<'X*;ciDAT, jfi^, ME» 
^fB^li, IBS h7yi' \Ly ^fcW&Tffif&SMcr S C 

40 it. m<oftmc®--icm®mwmuc<^t^ ; jfflm. 

[0 0 0 5] WT, 0£:fl3^Tlftej|-tSo 02© (a) 
Sttt^tOBBflS^fHT?*!?, (b) «^M^«>f 

SfcliftJgfflfedtns. 02 (a) 86 
50 ^oftTr-rx^tt, Ttx^-x^asi tc 




mi®2, »raW3Rff j eft5**s#-rs»sii6«fc!>:a: 

±fr&£ltlcfll&L;fc£llLU*tt : F (Bl^-e-f) 14, if? 

[0 00 6] bfrU «Eteft*»-aT«»*lftft»6JIWIS 
LfclfrP (WMJfltt?) 414, )Hl^ffi^^»T'#446A 

Hmmm^mmtmf ?> ns y + f * -< y s , 

«) 7fCi4flMT***V\ C<?3fc460 2 (b) tc^-r<fc 
•5 fc, ffiffiA 5 <OKJP(4»|ffi 2 tfjftnffi 3 fcjt^» L < 

[0 00 7] £fc, y-V F^y V^lC «fc t) rfttsSP^fiJ 
TUSafc:*, ?att#4>IMWJ|t<&»K AMfiSiCr 

V F & ^;U-^lE»Tl4fS8S5fi- , ?'1f tttfHft -a T L S 
do y+ F*>-fv^©KmtiPM»&±Dfcigffifc: 

[0 0 0 8] *aW#«>ttftffe:«J:ntf, y+F 

RQ) tf»t5AV WlgfficDJKn, t%*>1B«ffi<?)ft 

js cd J* y -v f •> y y y ott»*aaB s vinmmmz 
mtz^&fctb, j««*'jttyte8e«r\ n®oj^m±«L 
<»wsnTv a. cois«, am, ssassa* 

[0 0 0 9] $T, y£e»»HaDaE«B£753£fca\ S 

WR/m i wmftm/KMm/m z m 
ins c/swji) /mwrnvem/wam 
M6i*i3»i*ffifc*<f ''Taw* tu ccjfctfttmst.k 

•J^ffi^ftTPi^ff^fcao &&SAtt#A 



(3) 2001-202661 

BSftnaWK «4, «M*'Jtt?«tf**<a**» 
6, StE^S«nfc«oaiB«^*ogJgH:»*U:ft 

[ooio] isfc, ±&bfcJ;?lc, j8Mk:tf<,*UBg 

-) *tst^-y-vh (ft^Limiio tvmicm 
iiXdEAH&T , r«o-i*Kfik:s-rei9M«>ft < u 

TU?. 
[0 0 1 1 ] 

(4*, WnS«k:|t0i-lft«!^bS««^S«S^tf 
[0 0 12] LA^L*^?., a^^WTHi, ffl^-r 

lei t)S«fc®SbT^Sfc4{), ffi9%<0S4St41*ffiJB 

[0013] *wm&mz, m&^comwmmi-vffl 

50 [0 0 14] 



-3- 



f 




J 

v mzmr % mmtmmmmm^ x* /ix-mzm 

5 Ig^tO C t ItmWL 1 1 3 X 2 V/ cDiliilj 7a 
WMLTX^/S-SrftgTSIg^ §£X*V^-<73 

[0 0 1 5] 

&ic:7* h l->*x h®{cm^com^{c^i/^-+f-S7 , e 

<sa§^T-fe^->o 30 
[0016] jj^mtefczy* h u^x hii^ 

^SgP^A*^XM^e.5iJf?fL, 7^hU->*Xh 

iicoiHia/^-^^cis^^nfcx^^^-^ffSo 

X^V/^-^Jgfig-rS^SiiN iWT?feoTtil>. 
X t>£fc, jfcy*— sP*— MS^fcfflmcfcS 

•J v^ft ifco^T'^fla use icmwmit&ffimfr 

[ooi 7] J^DidfcfBHUtx*://*-* 



( 
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[0018] ^ti, s^-Bc ms^Hia/^-v 

&Vz*mk-£-&ffiM<DWa'W->*Bl$.-tZ>o Cot 

^ hx-mmt^rat, c<oatnocfi-i»*»rao«Hi*fT 

[0 0 19] *&WX*li. fflC«0««Tx*^-jiffl 
^jrHSHHWSEBfejBr^XflCfiW-ttTlSRft 

m?z<oic&^xmfricmmmr£&m<xm&<Dvmm 

[0 0 2 0] ^fc, ^Wtcoi/^Tia^rffli/^TlfiH^f 

1 0±{cjgg|5 2 i:9ll«fflJ3**-r*7* 
v'X hS 9 WSntftS. C C tx^;^-1 8 £ 
.W-rS, X*yl/^-S8«, i6g3 0 0nmttT«)* 
H-MfrS&C. t Ll/\ 3 0 0 n mi-XT^Ttti^ * 

tmc jz^ommzmmtzctx: ^®^x-y^ 
v^'-rs t stress, cfli:^ wm^tcKxomm. 

[0 0 2 1 ] CO*S^7* h l/i^X hg«ffi«£{*<E>* 
E^M^S-firS «fc 3 tjfl^HcDiHIQ/^^-vcDftSP^ 

LTt±, i£g 3 0 0 n m&CF<Dmm&£ti 

{&m7m?isy^^*i'-?7zsy'tf{&mmmx&z> 0 is, 

ETk^yyii 1 8 5 n mRt>*2 5 4 n mcDffiS^A, 

T-^So x^^v^vy^fflvac^afflETk^y^ 

ICtt^SHfHtfMI&SnTjfSL^o 1 7 2 n 

[0022] M^saati^^^-pfToTMt^^ 5aa 
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7 . 

wen. mmznw?s.<$tcmATzc £$>oimv&z>o 

1 5mmtiCf : X-&%£ttfitf$.L\,\ Sfc2mmJ^±T* 

CtWSL^, ££>tc£?gL< l±2»W±T'$.S« $ 

[0 0 2 3] P.^-TS^$Sc0^7-li, 0. 5W/c 

8W/cm ! T*2S£o fc^L&^€^££j£<9SijaiWffl 

5W/cm ! £<=>lc&?3:L 
(li4W/cm ! «TTfe5, ^ffiJS-lc&a^fr 3 fc 

[0 0 2 4] JTs ±j£<£>~>+ K^l'y^ttiSgPilSira 

at;Hi/^fe:i»«r*»ai!©«fcffiii-r*»mai%*rra 

JH) o fit, RffffiJiJB«fc«, xy^WOir-DftW 
T, C«<fc?&jfiJg:K<£>)?t£: rjfttt»j fcftra. til 

«LfcfHW&¥S»i:*a*-e fc/£U fit 

%\,\ WJB#<Z>»J5£tt> 0!l*.<ffK?ll9ftHffltt 
(AFM) ftiflcfctlfTSCfctfT^S. 
[0 0 2 5] sjgfttifcKStti, ^WJ^lcJEASC^t 

SfciSttU AO, TJHgRFtfifttfy^T P<9 4 5 96W 



• 
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A,T't/>Tfe^v(03#M) , ^vKa^lz-TEHWr 

[0 0 2 6] t£ZT\ Mffi*:±j2B£>«J:?lcx*;l/#- 

t^o L,fy<L&tfZ£<D£%&m<DPi&t>m£2tlZ>£t 

^tf«5i;A,H&^<DT', Wfflfc&KSh^y LTK8 
« »c flMBSEfll-r a JPISB**5K* v b 9 > K & $W- 7 

[0027] 0 5{c, *mi<D®<Dnmm&?rs? 0 
m$n2t mmzv 3^tt57th uz??, v-m9 tm& 

Kmttfkttttvc y*h\si?*\-mtB.fc.l,%.^£ 
TM-£££tfT'ZZo m*.l£. jK'J*-**— K 

[0 0 2 8] Sfc, «fig^OTJftJi*®H:^»»c¥«}T 
fe5CtWSU\ .l{*;i 0i:Ttti!ffll l <Dib^ti\c 
«<^E»CJ6 CTfto® ^rlSttT t «fc l/\ T«3^«^fig(c 

50 #S-ti:fc©SSMK <6«S-B:TfeJ:^. Air^PIIWn« 
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(6) 

9 

[oo2 9]ss^ti, mwut&mm. mft&mmm 

^SWfSLOi 1 0 0 n mJX±T'feS, ifiliT 
Z£¥tmt>mT?ZC0T* 1 0 /x mtXTT-SS C ttftff 

[0030] =L-^f-^(DmA>mm^LT Kuxit 

So 

[00 3 1] J^cDJ^fcLTfi^LfcSWcOTBil* 
b cl ft J-XWt t> , f?iR (f X If i/ a - T" ^ V ^S; t- t> 

[0032] *?iB^<7)^73}Stts a— v-mmmm 

5 fit $8f Btil&f* \c& * L- < j&ffl T* * 5 o f Bff « fc b 

sw^ffiStftsaEaui, *K*&ifBStBii 

bFe, TbFeCo, TbCo, GdFeCo, Dy 

T b F e C oHO*±«i:iI»^JRi:©.^SR«ffii, 

M n B i , MnCuBi ^©^^^SiSHSfbH, P t / 50 
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c o^jin^ffl^^na, 

[0 0 3 3] ftl&mtBfcWilWlT'&^T&fi^U * 

ICCdTbFe/TbF e <0<fc 5 »C 2 JlJ^bOffiffi/I^ 

GeSbTe^InSbTe, AgSbTe> Agin 
S b T e , GelnSbTe £^ofc{b£tl;M5OTT'£ 
5o £F£L<«, KSbi Tej)i-» (GeTe) 
x } i-y Sby (0. 2<x<0. 9, 0^y<0. 
1 ) &T>*K37C^fC 1 0ffifF%8fi*T© I 

n, G a, Zn< Sn, S i, Cu, Au, Ag ( P 
d, Pt, Pb, Cr, Co, O, S, Se, Ta, N 
b , V© 3 < *> 1 a^tP^W 6 ft 

-So 

[0 0 3 4] i&StH;!:, SBST?©:*--/*— 5>f bAWtl 
ftttSfcLT, Sb7»TejoM^l«OSbTe^ 

MSbTe (M= In, G a, Zn, 
Ge, Sn, Si, Cu, Au, Ag, Pd, Pt, P 
b, Cr, Co, O, S, Se, Ta, Nb, VOH 

<tti» «miws Lt,>. 

[0 0 3 5] aS»M<0±W&tf/XI4Tai!li:ttW«tts 
CWSlv\ ^IHWi«)«fH4Cft5ttH«:#fl|0±a 

ftS„ ^«g?ft^fcUTt±A 1 2 03 , Taz Os , S 

i oz , s i o, TiOz m<D&mmitmmmx.&cti 

[003 6] fi/lziyzsitVOtLTli, ZnS, ZnS 
e§©*;l/3yvfbffi8B, CdS, CdSel®! I- 
Viffc^ La; Ss , Cez Sa l?«#±«^(t 
^, TaSz , MgS, CaS^fetfSftSo 

TH, A 1 , Ag, Au, PtXtiCtl^O^ igV 
ttCftSW-i^ifciJfctffc-rS^fciftfE^Sft 

[0 0 3 7] *^KfcVTI4, ±E©JB*l®»LTfl! 

&vmBVi<om&fc^x&$wmmM-?z>. 02 
(a) «se*o}feEtaMS«:oa«©iPKe«tx «cp« 
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11 

mn^mzten&frzmtetzi*, 02 (a) tenia 
(b) i±mmvmtfmtRmtt7ii-?mT'&&o i&&<vm 

[0 0 3 8] ffioT«J»ao»JKtt«a«**<0«.«i: 
[0039] CfflJ:^ KftttftlBttttttOtg^agftf ¥ 

6«*-r**«, 0 2 (a) Kttffl^-#fl<0iW>Aftf 

[0040] *»wti3ir''T»4«a5at;9ira»3yss^i: 

v--, BP'S, JfrfgWlcfei^Tli. — iBoiSgpStfiSMSPO 

3#!^) , TSSPF^rPtT-y^T P£>4 5%«Tt LTc 

£~&&L%;WZ\ mi (a) 5 Icjgl&BtcJ: 

#£L<t±¥tlg|5F£:jiSfc!>y^TPCQ3 0%£TF£U 
S5(efi t $L<li20 %&TFtt 5. iffiBKoMStt, 
WAtfjfi^W^SiWIft (afm) *ifJc<tt)fT'5Ci:^ 

[0 0 4 1 ] CCT% 8«<B»©JBfiK3ti 
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[0042] *&W(Di&mmz, mmtnm&£»*to 

jgttttiai (b) icm-r&vte, *&<vmfamBiktjz 

a. l*"E>, rSSPrtT*<oi^fftyet.^<*a«T% 

/i'X*/h$<-raci;^T'*ao 
[0043] ±i2bfc«fe5k:)tai«E»jaM*tfa'>+ f 

-f V ^ lc «fc a y -f ic A* 1/ *fgH^^r iSffi 

nc ttc<fcay-YXffiSE^**Wi:#H/'' 0 %.rc, -> 
+ K 1 )^ < git s^/^y * y y^^ix 

[0 0 4 4] 2 e> lc N *fgH^t±. ^gP^rfEi? h ^ -v * £ 
a„ Wfc, »»4:»|ill»oii*h:|Bt9*fT5^vK&y 

fcKtffrOfiiSIJfcjbV «<£KiBL;fc|I»I— JfrKtftac fctf 
SILK 

[0 0 4 5] *5EW»c*t^T#ic»S L< ttx ¥ffi£l5F 
CtT'^a 0 CftlCfctK ^VK&^;l/-^fB^»c*5l/'« 

[0 0 4 6] *^»c*3«/''r«J:t)»SH/>i» 
>yfflK»*">*i/''©nfliJxEoi:«5ipTfea 0 LA^L, 

h 7 -y ^ oTl/">< Egss*^ < * a® ts 

[0 0 4 7] 7VK&^;l/-7"fBSt?«, ffiffi' 

?^jii*^:i5Hi:-ra<:i:{cj;<3, SSgP^&WSIrfJti: 

WrsjtoKftAfc^U '>4<kt.l/6Ci(|»«* 
50 SBX«p5ra<o«^. Aii^a^T'W^gT-a&t), ill 
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gg£ £i£ < *T 5 t *s *r Y * << y <?<D&mtf-k% <^T 

[0048] xmuczni^ s/tK-j^y^fiat' 
fb*«re**. ffti/^nwitt, 

Pitt A/4WTt*^ «kO»SL<ttA/5WT"t?* 
So Sfc. jfMO. 7 MmWT^^l/^7 , cISii!®^tt>'^ 

i\> for 

[0 0 4 9] 

[ftl] d/w < 0. 3 

[0 0 5 0] T*&S<l£#8F*L<f\, 5 6*CjfSL< 
[0 0 5 1 ] 

[»2] d/w < 0. 2 

[0 0 5 2] T'&So CCX\ m3lC *5SHfc*5»S 

SI*. Sffiw&ifftfv^T PlCfcfU #£L<te3 5% 
tt±fcU J;^L<a4 0%ttJ:t«o /c/^U 
6 5 %«Ttf#$ L < . £ t> L <ti 6 0 %«TT* 

So 

[0 0 5 3] S^:*5SWtt. Mich^^^W^i 

#K S I L (Solid Immersion Lens) *ffl^5<:i:TM : 

R-1 



(8) 
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[0 0 5 4] MJftWPWSES/* F^-rv^CcfcSjflHB 

70 iK^ft?ft (MS R) K*9ti^TWc»* 

ftK^nSfgfeSJf OfllJfW 1 0 0 n mW-b0ttM*T* 
^ S5lc»*L<tt2 0 0 nmtLb9&Rf*T'«3o BS 

[0 0 5 5] 

[0 0 5 6] Jtttfifll) n«ttO<f9 

X(Dmfe±lzy * h UisX h%m~$ 180n mfcl^flJ 

SMBO . 4 2|im> r^i££ 6 5 n rru SFJgP^^FSSB^ 
0. 5 8 /im^VSre&ofco VfgT^Sfc^P^ 5 ? 
l^li^^o »l±K8«flg3 0 mm^5 6 0 mmST' 

titt 3 o o WOffiJE/kffl^ v^TS8^14iBBW*ff o 
/Co Mt^fflE*«^V^»*tt 1 8 5 nmt 2 5 4 
nm©»fi*t^V^o tf^XIgaifc^V^JEJRfcJ: 
5mmt^9/c 0 IJtlfflW©^ W^AFM 

m*m~ i ^^to 

[0 0 5 7] 

C«l] 



mm 



I 



3*T 



_Tog_ 



15fr 



32: 



45% 



32* 



20% 



9% 



0% 



3% 



0% 



0.42 



0.46 



0.49 



0.53 



058 



0.70 



0.60 



w/TP 



36% 



38* 



41 X 



44% 



48% 



58% 



50% 



d (ran) 



65 



67 



68 



65 



62 



57 



61 



MffiAJft cnr tee) 



JUL 



33.4 



38.1 



42.5 



45.5 



49.7 



52.5 



49.5 



mm® 



53.7 



52.4 



51.6 



50.1 



49.5 



47.7 



49,4 



SftBAtt CNR <dB) 



37.7 



41.5 



452 



49 



533 



55.8 



53.2 



nag 



56.8 



55.3 



54.9 



53.6 



53 



51.7 



53.4 




[0 0 5 8] m- 1 HHJWfcfcfeteT 



50 



fc 0 LtDM7Xfifi^?>N i«rSiJ«tLTX^y/^-fc 
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Lfc, c nmmi$,mmc®K> raw-, xvu-xz-rb 

filmic* 1. 2 mini?, mm 1 3 0mmC|fi«i 

m 7 0 n mtDKftT a , J$/¥ 1 00nm©Tb21 (Fe 
80Co20)89 , IKJf 8 0 nmfflfiffcS ItffiU ftfiK 
«-r-f X^«fHB!Lfc. »ftT a t^fbS i l±flS&ft£j5 
ftX/ W £ 'J T b F e C o liifiitftX/W £ U 

lc£9f8.mLfCo i£g6 8 0 nrn. W«UyX©BBPtt 
NA = 0. 5 5(DfP«rC\ Cft&x-f X?:£iSlii8m 

[0 0 5 9] &fs y fFffifigco^UvXAM . 2mm<D 

l t > ■& «fc ? icmmit s nr sn-s nr ^fc 

yXco&^fclC 1 . 2 mra«^7XM XLTcc 
ICI. 5 2 ii mV^-tmVtmU B£Lfc{f^#14 
CNR (dB) £«-nC7jVf„ CNRl±4 0 d BlJLL 
»S>jfl5<Dtf$f£L<^ <i;t)»*L<t±4 5d BJ-X±T* 

i\ ^«^WH^3»osifiafiajiT'fc, rsgptfe-^ 
t c n r ic&mm e tu fws^j 2 ~ 5 a rssnr* t> km 

S|5t?fcCNR4 0dB«±*We.nS<fc?k:«:ofCo C 

[0060] mmm 6 ) nmm 1 1 mmcmzrmL 
rcjj^zmmcfth, aj^2oow, «gg 1 7 2 n m<o * 

«-2 



*x^^V7y/ TigJMKfflHftff-a 

re i: 7 ymmmiz 5 m mf« o fc„ mummitt 
s- 1 (ciam^-To 1. 5 ^ogatjfpttTaw*' 

TPC8 %ST*M'J>L, 2 #«DRB3irC¥ffi8|5tf#ffi 

[0061] mccnwMHK>%m.m\ tmmicxzy 

4:ra«0»fl5*fTofcfS»*3g-lfc:^-r„ tvfftfcc 
/0 N R 4 5 d BJ-X±tff#?>ftT^-5o C<E>48(*U:fcf U -fe 

[0062] (mmm 7 ~ 9 , jt«&w 2 > r»£<£> # 5 

T'&tK »<0Sft-r**l^ltSiS!S:KffiO}pUgtta:, ft 
4B0. 6 0/im, iPKSWr 7 0 n m, «KSPi: jSSBfflspS 
SP^fcfelCO. 5 5 iimnumx^-otz. mWWMVft 
20 l3 0mm*^6 0mm$T«MSnt^5. ctlSf 
9XJS«fc:*fU — tSCfcRft** 0 0W©fgff7j<ffi 

1 8 5 nmt 2 5 4 n m<Di£g£:#A,T't/">3o 

^ xii fc 7 -yyammi 5 m mt$ o /-co s^sinafcf 
fco Baw«FP4^nijg«©iif#^-2tc^-ro 

[0 0 6 3] 
[*2] 







F/TP 


w(fcm) 


w/TP 


d (nm) 


MffiAtt CNR CdS) 


Jt&BAtt CNR (dB) 




m» 




Mto 


»m» 




0 


92* 
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